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CMS Comments Addressed  

The following is provided in response to the 2019 CMS conditional approval letter. 

CMS Comment Description/Response/Clarification 

Section A: CMS recommends that a new 
environmental scan should be conducted with data 
that is less than 1 year old. This should include both 
eligible and non-eligible providers. 

Due to competing priorities, NC DHHS leadership 
decided against conducting a new environmental 
scan in 2020. We will follow CMS guidance on 
environmental scan requirements for 2021. 

Section A: Describe plans to align with MITA Maturity 
Levels and the Seven Conditions and Standards. 

The five-year vision of the Medicaid Enterprise will 
position the state at a level 3 capability maturity 
rating on the MITA Version 3.0 Capability Maturity 
Matrix. b/ 5II{ aL¢! ǘŜŀƳΩǎ ǳǇŘŀǘŜ is included 
in section A.7. 

Section D:  As a reminder, the comprehensive audit 
strategy should be saved and submitted as a separate, 
stand-ŀƭƻƴŜ ŘƻŎǳƳŜƴǘΦ ¢ƘŜ {ǘŀǘŜΩǎ ŀǳŘƛǘ ǎǘǊŀǘŜƎȅ ǿƛƭƭ 
go through a separate review and approval process by 
CMS, and it should NOT be made public with the rest 
of the SMHP. 

b/Ωǎ ŎƻƳǇǊŜƘŜƴǎƛǾŜ ŀǳŘƛǘ ǎǘǊŀǘŜƎȅ ƛǎ ŀ ǎŜǇŀǊŀǘŜ 
document. Though the SMHP is available on our 
program website, the audit strategy is not posted 
publicly. ¢ƘŜ нлнл ǳǇŘŀǘŜ ƻŦ b/Ωǎ ŀǳŘƛǘ ǎǘǊŀǘŜƎȅ 
was approved June 11, 2020. 
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NC Medicaid Health Information Technology Plan Overview 

Executive Summary  

This State Medicaid Health Information Technology (HIT) Plan (SMHP) provides an overview of HIT initiatives in 
North Carolina and outlines the NC Department of Health and Human Services (NC DHHS), Division of Health 
Benefits (NC Medicaid) strategy through 2021 for implementing the Medicaid Electronic Health Record (EHR) 
Incentive Program (the Program) authorized under Section 4201 of the American Recovery and Reinvestment Act 
of 2009 (ARRA). 

The sections of this SMHP include a description of the current state of HIT in North Carolina, approach to 
administering the EHR Incentive Program, and HIT roadmap. This document will be updated as NC continues to 
track and plan for meaningful use (MU) of certified electronic health record technology (CEHRT). 

Section A details various HIT initiatives that are in progress across the state. 

Section B details the goals for HIT initiatives including programs through the NC Area Health Education Centers 
(AHEC) and NC Office of Rural Health (ORH). This section also contains background on the sǘŀǘŜΩǎ Ǝƻŀƭǎ ƛƴ 
alignment with the NC Health Information Exchange Authority (NC HIEA), which operates the state-designated 
health information exchange (HIE), NC HealthConnex. 

{ŜŎǘƛƻƴ / ŘŜǎŎǊƛōŜǎ bƻǊǘƘ /ŀǊƻƭƛƴŀΩǎ Ǉƭŀƴǎ ŦƻǊ ŀŘƳƛƴƛǎǘǊŀǘƛƻƴ ŀƴŘ ƻǾŜǊǎƛƎƘǘ ƻŦ ǘƘŜ Medicaid EHR Incentive 
Program.  NC DHHS made an early and significant investment in this Program, distributing the first incentive 
payments to providers in March 2011, and, as of May 2020, had 6,172 unique professional participants ς 5,243 
eligible to continue receiving one or more incentive payments and 929 who have received all six payments. 

Finally, Section D addresses the stateΩǎ HIT Roadmap, including goals and benchmarking activities. North Carolina 
understands that this journey will require persistence, ongoing analysis of adoption patterns, and regular 
adjustment of outreach efforts to be successful.  

North Carolina will remain focused on the tasks and goals herein to contribute to a more efficient, more effective 
healthcare system and a healthier population. This SMHP represents one very important component of how NC 
DHHS will achieve its mission ǘƻ άin collaboration with our partners, provide essential services to improve the 
health, safety and well-being of all North CaroliniansΦέ 

Role of Medicaid in State HIT and HIE Coordination 

In response to the opportunities and requirements for developing and overseeing health IT activities in the state 
including the NC Medicaid EHR Incentive Program, North Carolina Medicaid has adopted a multi-level planning 
strategy that simultaneously addresses: (1) the internal needs of NC Medicaid; (2) coordination across North 
Carolina government agencies; and (3) cooperation with public-private efforts. This organizational structure is 
graphically depicted below in Figure 1. 

https://www.ncdhhs.gov/mission-vision
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Figure 1 - North Carolina HIT Organizational Structure 

NC DHHS Medicaid Information Technology Architecture (MITA) and HIT Coordination Activities  

An initiative is under way to reform the sǘŀǘŜΩǎ aŜŘƛŎŀƛŘ tǊƻƎǊŀƳΦ The MITA team is currently working on 
requirements and developing architecture for NC MedicaidΩǎ aŀƴŀƎŜ /ŀǊŜ ƭŀǳƴŎƘΦ Medicaid reform has three 
objectives that were mandated by the legislature: 

¶ Create a predictable and sustainable Medicaid program for North Carolina taxpayers. 

¶ Provide care for the whole person by uniting physical and behavioral health care. 

¶ Increase administrative ease and efficiency for North Carolina Medicaid providers. 

These objectives fall right in line with the objectives of MITA Version 3.0. 

The outcome of the Medicaid Reform initiative will guide the future of the Medicaid Enterprise in North Carolina. 
The five-year vision of the Medicaid Enterprise will position the state at a level 3 capability maturity rating on the 
MITA Version 3.0 Capability Maturity Matrix. 

¢ƘŜ ŀƎŜƴŎȅΩǎ goal is to continue to adopt and use national standards, and increasingly share data to improve 
access to health care information for stakeholders. The agency will continue to promote collaboration and 
coordination of health care service delivery among all state agencies, statewide data sharing, and adoption of 
reusable business services.  In five years, the agency wants to be further able to concentrate on its core 
competencies due to a lessened burden from administrative operations. 
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Interagency Coordination 

Per the Session Law (SL) 2009-0451 of the NC General Assembly, the NC DHHS, in cooperation with the State Chief 
Information Officer (SCIO), coordinates HIT policies and programs within the state. NC DHHSΩ Ǝƻŀƭ ƛǎ ǘƻ ŀǾƻƛŘ 
duplication of efforts and to ensure that each entity undertaking HIT activities leverages its greatest expertise and 
technical capabilities in a manner that supports state and national goals.  

This law also stipulates that NC DHHS shall establish and direct a HIT management structure that is efficient and 
transparent and that is compatible with the Office of the National Coordinator (ONC) governance mechanism. NC 
DHHS was further directed to provide reports on the status of HIT efforts to the Senate Appropriations Committee 
on Health and Human Services, the House of Representatives Appropriations Subcommittee on Health and Human 
Services, and the Fiscal Research Division and establish an Office of Health Information Technology (OHIT). From 
May 2013 until April 2014, the OHIT was 100 percent vacant. An OHIT director was hired April 2014 and served 
through July 2016. The OHIT was vacant from July 2016 through July 2017 when a new Director of Health 
Information Technology was hired. 

North Carolina convened the sǘŀǘŜΩǎ ƘŜŀƭǘƘŎŀǊŜ ƭŜŀders and HIT and HIE stakeholder communities through 
multiple forums from 2009-2010.  Those efforts resulted in the decision to establish the NC HIE, a public-private 
partnership to govern statewide HIE services in North Carolina. Since this time, the statewide health information 
exchange has gone through two major governance transitions. In December 2012, North Carolina Community 
Care bŜǘǿƻǊƪǎΣ LƴŎΦ όbо/bύΩǎ ōƻŀǊŘ ŘŜŎƛŘŜŘ ǘƻ ŀŎǉǳƛǊŜ ǘƘŜ b/ IL9 ŀǎ ŀ ǎǳōǎƛŘƛŀǊȅΦ Lƴ hŎǘƻōŜǊ нлмрΣ ǘƘŜ b/ 
General Assembly passed NC Session Law 2015-241 Section 12A.5, as amended by NC Session Law 2015-264, 
which transferred the statewide HIE network from the Community Care of North Carolina (CCNC)/North Carolina 
Community Care Networks (N3CN) structure to a new state agency under the SCIO called the NC HIEA, effective 
February 29, 2016. The new legislation provides for significant state funding to the statewide HIE network, now 
called NC HealthConnex. NC Session Law 2017-57 requires hospitals, physicians, physician assistants, and nurse 
practitioners that have an EHR system and rendered services paid for with Medicaid or other State-funded 
health care funds be connected to the HIE and begin submitting demographic and clinical data by June 1, 2018. 
All other providers of Medicaid and State-funded health care services must submit demographic and clinical 
data by June 1, 2019. LMEs/MCOs must submit encounter and claims data as appropriate by June 1, 2020. The 
deadline was further amended by NC Session Law 2018-41 to require dentists and ambulatory surgical centers 
to submit demographic and clinical data by June 1, 2021, and pharmacies to submit claims data by June 1, 2021. 
All health care providers who receive state funds (e.g., Medicaid, NC Health Choice, State Health Plan, etc.) for 
the provision of health care services must connect to NC HealthConnex to continue to receive payments for 
services provided, with the exception of voluntary provider groups outlined in House Bill 70 (N.C. Session Law 
2019-23). In response to the COVID-19 pandemic, the COVID-19 Recovery Act (NCSL 2020-3) extended the 
deadlines for certain provider groups. More information on statewide HIE efforts and Medicaid coordination can 
be found in Section A.6 Health Information Exchange and Section B.2 Advancing the Objectives of HIE.  

NC Medicaid also collaborates with the NC AHEC to promote the acceleration of adoption and Promoting 
Interoperability of CEHRT at the practice level.

http://www.ncleg.net/Sessions/2015/Bills/House/PDF/H97v9.pdf
http://www.ncleg.net/Sessions/2015/Bills/Senate/PDF/S119v6.pdf
http://www.ncga.state.nc.us/Sessions/2017/Bills/Senate/PDF/S257v9.pdf
https://www.ncleg.net/EnactedLegislation/SessionLaws/HTML/2017-2018/SL2018-41.html
https://www.ncleg.gov/EnactedLegislation/Statutes/HTML/ByArticle/Chapter_90/Article_29B.html
https://www.ncleg.gov/EnactedLegislation/Statutes/HTML/ByArticle/Chapter_90/Article_29B.html
https://www.ncleg.gov/Sessions/2019/Bills/Senate/PDF/S704v6.pdf
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A. bƻǊǘƘ /ŀǊƻƭƛƴŀΩǎ ά!ǎ-Lǎέ IL¢ [ŀƴŘǎŎŀǇŜ 

A.1 EHR Adoption by Practitioners and Hospitals 

To determine the ǎǘŀǘǳǎ ƻŦ bƻǊǘƘ /ŀǊƻƭƛƴŀΩǎ άAs-Iǎέ IL¢ ƭŀƴŘǎŎŀǇŜ ŀǘ ǘƘŜ ōŜƎƛƴƴƛƴƎ ƻŦ b/ Medicaid initiatives in 
2010, NC Medicaid developed and participated in two surveys of NC Medicaid providers. One pertained 
specifically to EHR usage and the second pertained to broadband availability.  A follow-up survey on EHR usage 
and specifications as well as perceived benefits of MU of CEHRT was conducted in December 2012.  Summaries of 
these early surveys are included below for historical reference and context.  

A follow-up to the 2012 survey is planned as a new environmental scan for FFY 2021. The 2021 survey will be 
designed and executed by the NC Medicaid EHR Incentive Program team. The 2021 survey will aim to gauge 
current extent of EHR adoption and types of EHRT used across the state and will include eligible and non-eligible 
providers. Results will be included in the final SMHP update. 

A.1.1 Early EHR Surveys 

In 2010, North Carolina was engaged in the re-credentialing and enrollment of Medicaid providers using a new 
enrollment process and application. As part of this process, NC Medicaid requested that Medicaid providers 
complete a survey pertaining to their current and planned EHR use. 

In December 2012, the NC Medicaid EHR Incentive Program conducted another survey to gauge EHR adoption 
and related information among Medicaid professionals.  

Results from these surveys are summarized in A.1.1.1. 

A.1.1.1 Early EHR Surveys ς Eligible Professionals 

2010 

The following is a summary of the survey results: 

¶ Sixty-eight percent stated that they also saw Medicare patients, 24 percent did not see Medicare patients, 
and 8 percent did not respond. 

¶ ¢ƘŜǊŜ ǿŀǎ ŀ фо ǇŜǊŎŜƴǘ ǊŜǎǇƻƴǎŜ ǊŀǘŜ ǘƻ ǘƘŜ ǉǳŜǎǘƛƻƴΣ άAre you currently using an EHR/EMR?έ ¢ǿƻ 
percent did not know, 42 percent were not using EHR/EMR, 19 percent used part paper and part 
electronic, and 29 percent used all electronic.  

¶ In total, 141 different products were identified by EHR users. Of these 141 products, the following had the 
highest percentage of use (note, some amalgamation of responses was made due to very similar but not 
identical responses): 17 percent had Allscripts, 11 percent had Centricity, and 7 percent had Misys.  

¶ EHRs were purchased between 1981-2010, with most of systems being purchased in 2004 and later. 
Thirty-four percent stated that their system met certification standards. In a related question to those 
without an EHR, 14 percent of all 1,360 respondents indicated they would purchase an EHR in the next six 
ǘƻ мн ƳƻƴǘƘǎ ŀƴŘ он ǇŜǊŎŜƴǘ ǊŜǎǇƻƴŘŜŘ άƴƻέ ǘƻ Ǉurchasing an EHR within the next six to 12 months.  

¶ Lƴ ǊŜǎǇƻƴǎŜ ǘƻ ǘƘŜ ǉǳŜǎǘƛƻƴΣ άIs the EHR integrated with the hospital systems admission system?έ 18 
ǇŜǊŎŜƴǘ ǎŀƛŘ άȅŜǎΣέ рт ǇŜǊŎŜƴǘ ƛƴŘƛŎŀǘŜŘ ǘƘŜȅ ŘƛŘ ƴƻǘ ƪƴƻǿ ƻǊ ǎŀƛŘ άƴƻΣέ ŀƴŘ мф ǇŜǊŎŜƴǘ ŘƛŘ ƴƻǘ ǊŜǎǇƻnd. 

¶ ¢ƘŜ ƳŀƧƻǊ ōŀǊǊƛŜǊǎ ǘƻ 9Iw ŀŘƻǇǘƛƻƴ ǿŜǊŜ ƭŀŎƪ ƻŦ ŎŀǇƛǘŀƭ ŀƴŘ ŦƛƴŘƛƴƎ ŀƴ 9Iw ǘƘŀǘ ƳŜǘ ǘƘŜ ǇǊƻǾƛŘŜǊΩǎ ƴŜŜŘǎΦ 

¶ 30 percent stated they were using electronic prescribing and 60 percent stated that they were not. 

2012 
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As 2010-2011 saw the rollout of various HITECH initiatives, NC Medicaid determined that another survey would 
be helpful in determining how the EHR landscape has changed.  On December 12, 2012, a web-based survey was 
sent out to all Medicaid-enrolled providers via email. It should be noted that due to limited sample size (1,143 
providers), these results are not overly generalizable. 

The following is a summary of the survey results (note, some amalgamation of responses was made due to very 
similar but not identical responses):  

¶ Of the Medicaid-enrolled providers who responded, 64 percent of the providers were aware of the NC 
Medicaid EHR Incentive Program. 

¶ ²ƘŜƴ ŀǎƪŜŘΣ ά5ƻŜǎ ȅƻǳǊ ǇǊŀŎǘƛŎŜ ŎǳǊǊently using an EHR/EMR?έ ƻŦ ǘƘŜ уо ǇŜǊŎŜƴǘ aŜŘƛŎŀƛŘ-enrolled 
providers who responded, 55 percent currently used an EHR/EMR in their practice and 45 percent did not 
already use an EHR/EMR in their practices.  

¶ In total, 431 participants responded to this question and identified specific EHRs being utilized in their 
practice. Of these products, the following had the highest percentage of use: 13 percent had a version of 
Allscripts, four percent had a version of eClinicalWorks, and four percent had a version of Epic.  

¶ Two questions were targeted to providers who had not already adopted EHR/EMR technology: 
o Of the providers who have not yet adopted EHR/EMR technology, responded to the question 
άΧŘƻ ȅƻǳ Ǉƭŀƴ ƻƴ ǇǳǊŎƘŀǎƛƴƎ ƻƴŜ ƛƴ ǘƘŜ ƴŜȄǘ ǎƛȄ ǘƻ мн ƳƻƴǘƘǎΚέ hŦ ǘƘŜ см ǊŜǎǇƻƴŘŜƴǘǎΣ мф ǇŜǊŎŜƴǘ 
ŀƴǎǿŜǊŜŘ Ψ¸ŜǎΩΤ ну ǇŜǊŎŜƴǘ ŀƴǎǿŜǊŜŘ ΨbƻΩΤ ŀnd, 53 percent had already adopted a certified EHR 
technology. 

o hŦ ǘƘŜ то ǇŜǊŎŜƴǘ ƻŦ ǇǊƻǾƛŘŜǊǎ ǿƘƻ ŀƴǎǿŜǊŜŘ ǘƘŜ ǉǳŜǎǘƛƻƴ άǿƘŀǘ ōŀǊǊƛŜǊǎ ǘƻ 9Iw ŀŘƻǇǘƛƻƴ Řƻ ȅƻǳ 
ŦŀŎŜΚέ ǘƘŜ Ƴƻǎǘ ŎƻƳƳƻƴ ǊŜŀǎƻƴ ŦƻǊ ƴƻǘ ŀŘƻǇǘƛƴƎ ǘƘŜ ǘŜŎƘƴƻƭƻƎȅ ǿŀǎ ŦƛƴŀƴŎƛŀƭ ōŀǊǊƛŜǊǎΦ  

¶ Two questions were targeted to providers who had already adopted EHR/EMR technology: 
o hŦ ǘƘŜ пл ǇŜǊŎŜƴǘ ǇǊƻǾƛŘŜǊǎ ǿƛǘƘ 9Iwκ9awǎ ǿƘƻ ǊŜǎǇƻƴŘŜŘ ǘƻ ǘƘŜ ǉǳŜǎǘƛƻƴΣ άǘƻ ǿƘŀǘ ŘŜƎǊŜŜ Ƙŀǎ 
όǘƘŜ 9Iw ǘŜŎƘƴƻƭƻƎȅύ ŀŦŦŜŎǘŜŘ ǿƻǊƪǇƭŀŎŜ ŜŦŦƛŎƛŜƴŎƛŜǎΚέΥ 73 percent responded that the EHR 
positively affected their workplace efficiencies; 18 percent indicated their workplace efficiencies 
have been negatively impacted by EHR/EMR technology; and, nine percent of respondents 
indicated their practice has not been negatively or positively affected by EHR/EMR technology.  

o Of the 40 percent of providers who have adopted EHR/EMR technology who responded to the 
ǉǳŜǎǘƛƻƴΣ άǘƻ ǿƘŀǘ ŘŜƎǊŜŜ Ƙŀǎ όǘƘŜ 9Iw ǘŜŎƘƴƻƭƻƎȅύ ŀŦŦŜŎǘŜŘ ǘƘŜ ǉǳŀƭƛǘȅ ƻŦ ǇŀǘƛŜƴǘ ŎŀǊŜΚέΥ  62 
percent responded that the EHR positively affected the quality of patient care; seven percent 
indicated their quality of patient care has decreased since implementing EHR/EMR technology; 
and, 31 percent saw no difference in the quality of patient care.   

¶ Lƴ ǊŜǎǇƻƴǎŜ ǘƻ ǘƘŜ ǉǳŜǎǘƛƻƴΣ ά²Ƙŀǘ ŀǊŜ ȅƻǳǊ Ǉƭŀƴǎ ŦƻǊ ǇŀǊǘƛŎƛǇŀǘƛƻƴ ƛƴ ǘƘŜ 9Iw LƴŎŜƴǘƛǾŜ tǊƻƎǊŀƳόǎύΚέΥ  ƻŦ 
the 65 percent of participants who responded to this question, 21 percent of providers are already 
participating in the NC Medicaid EHR Incentive Program; 14 percent are already participating in the 
Medicare EHR Incentive Program; 27 percent plan to participate in the NC Medicaid EHR Incentive 
Program; 11 percent plan to participate in the Medicare EHR Incentive Program; and 26 percent of 
providers do not plan to participate in either EHR Incentive Program.  

¶ The top barrier to EHR adoption reported was amount of capital needed to acquire and implement an 
EHR. 
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A.1.2 Eligibility for the NC Medicaid EHR Incentive Program 

A.1.2.1 Eligible Professionals 

A 2010 analysis estimated 3,098 άǇǊŜƭƛƳƛƴŀǊƛƭȅ ǉǳŀƭƛŦƛŜŘέ 9tǎ based on the number of Medicaid providers with an 
eligible provider type who had been paid by Medicaid for at least 1,512 claims (1,008 for pediatricians) in 2009. 
As 61 percent of 2010 survey respondents currently used or planned to purchase an EHR in 2010, this percentage 
ŀǇǇƭƛŜŘ ǘƻ ǘƘŜ оΣлфу άǇǊŜƭƛƳƛƴŀǊƛƭȅ ǉǳŀƭƛŦƛŜŘέ ǇǊƻŦŜǎǎƛƻƴŀƭǎ ǊŜǎǳƭǘŜŘ ƛƴ ŀ ǊƻǳƎƘ ŜǎǘƛƳŀǘƛƻƴ ƻŦ мΣууф ǇƻǎǎƛōƭŜ 9t 
participants in the PǊƻƎǊŀƳΩǎ ŦƛǊǎǘ ȅŜŀǊ όнлммύΦ 

The same claims analysis conducted in 2010 was repeated in December 2011 and yielded an estimate of 3,383 
άǇǊŜƭƛƳƛƴŀǊƛƭȅ ǉǳŀƭƛŦƛŜŘέ ǇǊƻŦŜǎǎƛƻƴŀƭǎΣ ŀƴŘ ŀƎŀƛƴ ƛƴ нлмн ŀƴŘ ȅƛŜƭŘŜŘ ŀƴ ŜǎǘƛƳŀǘŜ ƻŦ пΣпту άǇǊŜƭƛƳƛƴŀǊƛƭȅ ǉǳŀƭƛŦƛŜŘέ 
professionals. 

As of May 5, 2020, NC Medicaid EHR Incentive Program payments to EPs totaled over $214 million, including 
almost $89 million in meaningful use payments. The number of EPs who have participated in the Program by 
successfully attesting and receiving payment at least once is 6,172. Of those, 3,772 are meaningful users. 

A.1.2.2 Eligible Hospitals 

To ƛŘŜƴǘƛŦȅ άǇƻǘŜƴǘƛŀƭƭȅ ŜƭƛƎƛōƭŜέ North Carolina hospitals, an analysis was conducted utilizing NC Medicaid annual 
cost reports. Acute care hospitals must meet Medicaid patient volume thresholds of 10 ǇŜǊŎŜƴǘ όŎƘƛƭŘǊŜƴΩǎ 
hospitals are exempt from this requirement). North Carolina had 112 Medicaid-enrolled hospitals that qualify for 
incentive payments based on hospital category (e.gΦΣ ŀŎǳǘŜ ŎŀǊŜΣ ŎƘƛƭŘǊŜƴΩǎΣ ŀƴŘ ŎǊƛǘƛŎŀƭ ŀŎŎŜǎǎ ǿƛǘƘƛƴ the CCN 
ranges defined by CMS) and in 2010 through 2012, it was estimated that 92 qualify based on the required Medicaid 
volume threshold.  

As of May 5, 2020, NC Medicaid EHR Incentive Program payments to hospitals totaled over $142 million, including 
over $85 million in meaningful use payments. There are 99 EHs who have received an incentive payment from the 
NC Medicaid EHR Incentive Program ς 6 have received only one payment, 5 have received two payments, and 88 
have received all three payments.  

A.2 Broadband Survey 

On June 21, 2016, the NC Broadband Infrastructure Office (BroadbandIO) released the NC State Broadband Plan. 
The BroadbandIO surveyed 3,500 local leaders and gathered feedback from more than a dozen stakeholder 
listening sessions and discussions with nearly 80 subject matter experts. The two common themes that emerged 
from their research were active and engaged communities and their partnerships with private sector internet 
ǎŜǊǾƛŎŜ ǇǊƻǾƛŘŜǊǎ ŀǊŜ ǘƘŜ ōƛƎƎŜǎǘ ŦŀŎǘƻǊǎ ƛƴ ōǊƛŘƎƛƴƎ ŜȄƛǎǘƛƴƎ ŘƛƎƛǘŀƭ ŘƛǾƛŘŜǎΦ ¢ƘŜǊŜŦƻǊŜΣ ǘƘŜ ǇƭŀƴΩǎ 
recommendations encourage communities to be active participants in the development process. The plan also 
looks at ways to enable new health care technologies and provide the necessary tools to public safety 
rŜǎǇƻƴŘŜǊǎ ǘƻ ŜƴǎǳǊŜ bƻǊǘƘ /ŀǊƻƭƛƴƛŀƴǎΩ ǎŀŦŜǘȅ. 
 
The most recent update of the NC State Broadband Plan, released in 2017, included seven recommendations 
specific to broadband and telehealth: 

1) Better leverage the Healthcare Connect Fund 
2) Create telehealth best practices for healthcare providers 
3) Broadband to all healthcare facilities 
4) Healthcare providers market low-cost options for broadband in paǘƛŜƴǘǎΩ ƘƻƳŜǎ 
5) Remote monitoring pilots 
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6) Medical reimbursements for broadband service 
7) Develop public-private partnerships to increase infiltration of telehealth services into the healthcare 

system 
 
For more information, the full plan (2017 updated version) is available at https://www.ncbroadband.gov/wp-
content/uploads/2017/02/NC-Broadband-Plan_2017_Online_FINAL_PNGs3www.pdf.  
 
The NC Broadband Map is an open-source, interactive GIS (Geographic Information System) map that is 
intended to display where broadband is available as well as to identify unserved and underserved areas of the 
state, by census block or street segment. The map outlines what types of broadband technologies ς including 
DSL, cable, mobile wireless, fixed wireless and fiber ς are available to households statewide and which 
companies are offering these services. Users can query information by plugging in a street address or selecting a 
specific technology type.  
 
To use the NC Broadband Map (updated most recently with May 2017 FCC-reported data), visit 
https://www.ncbroadband.gov/map/. 
 
In February 2019, the BroadbandIO and ORH, combined efforts to win a $98,273 grant from the Appalachian 
Regional Commission (ARC) POWER fund to investigate existing resources to implement telehealth 
infrastructure in 20 western counties in North Carolina. The two departments partnered with local and state 
organizations to conduct a 12-month study of opportunities, challenges and gaps for broadband and health care 
infrastructure in the ARC region in hopes of providing the telehealth infrastructure it needs.  

A.3 Federally Qualified Health Centers and HIT/HIE 

The North Carolina Community Health Center Association (NCCHCA) was formed in 1978 by the leadership of 
community health centers, NCCHCA is comprised of membership from 42 health center grantees (including one 
migrant voucher program) and two Look-Alike organizations. NCCHCA is singularly focused on the success of 
health centers. NCCHCA also seeks support from foundations, corporations, and other private entities to 
increase the access of primary healthcare to all North Carolinians. In addition, NCCHCA helps communities to 
create new health centers or expand existing ones. 
 
NCCHCA is the Health Resources and Services Administration (HRSA) funded state Primary Care Association 
(PCA). The non-profit, consumer-governed Federally Qualified Health Centers (FQHCs) we represent provide 
integrated medical, dental, pharmacy, behavioral health, and enabling services to nearly one-half million 
patients in North Carolina. FQHCs receive federal assistance to provide sliding-fee services to assure no one is 
denied access to care. NCCHCA represents FQHCs to state and federal officials and provides training and 
technical assistance on clinical, operational, financial, administrative, and governance issues.  
 
NCCHCA is also a HRSA Health Center Controlled Network (HCCN) grantee. As an HCCN grantee, we support 
community health centers across NC working together to use HIT to improve operational and clinical practices. 
The HCCN is comprised of 36 participating health centers and is currently in the third three-year grant cycle. The 
HCCN provides its members with data analytics, quality improvement, and Health Information Exchange 
connectivity to improve cost, quality, and outcomes of care. Participants have the opportunity to work together 
on quality improvement and operational system redesign initiatives and engage in payment reform models 
through the Independent Practice Association (IPA) and Accountable Care Organization (ACO) initiatives. 
 

https://www.ncbroadband.gov/wp-content/uploads/2017/02/NC-Broadband-Plan_2017_Online_FINAL_PNGs3www.pdf
https://www.ncbroadband.gov/wp-content/uploads/2017/02/NC-Broadband-Plan_2017_Online_FINAL_PNGs3www.pdf
http://openmap.ncbroadband.gov/
https://www.ncbroadband.gov/map/
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NCCHCA is the sponsor and managing partner of Carolina Medical Home Network (CMHN) - Independent 
Practice Association (CMHN-IPA), which is a network of 33 NC health centers striving towards clinical 
integration with the goal of leveraging size, scope and coordinated performance improvement in third-party 
payer negotiations. The IPA couples CMHN-ACO tested methods with business strategies to develop 
advantageous network-level contracts with payers. 
 
Carolina Medical Home Network ς Accountable Care Organization (CMHN-ACO) is a partnership between 
NCCHCA and 4 NC health centers that have entered into the Medicare Shared Savings Program (one-sided 
model). CMHN-ACO received funding from the Center for Medicaid and Medicare Services (CMS) for ACO 
Investment Model (AIM) to support care coordination efforts at ACO member health centers and network 
administrative services. NCCHCA launched a Data-Informed Outreach project in collaboration with CMHN that 
supports community health workers in health centers to augment care coordination efforts. CMHN-ACO serves 
as the pilot for identification of population health strategies to scale up to the larger CMHN network. For more 
information, visit http://www.cmhnaco.com/.  
 
Additionally, NCCHCA has been an active stakeholder and advocate in the continued development of the state-
designated HIE, NC HealthConnex, with a seat on the legislatively-appointed Advisory Board reserved for a 
representative of an FQHC. As of May 2020, all of the FQHCs operating in the State of NC have contracted with 
the HIE and 75 percent are live and participating in the exchange and notification services. b//I/!Ωǎ aL{{Lhb  
To promote and support patient-governed community health care organizations and the populations they serve. 

b//I/!Ωǎ ±L{Lhb 
Every North Carolina community will have access to a patient-centered, patient-governed, culturally competent 
health care home that integrates high quality medical, pharmacy, dental, vision, behavioral health, and enabling 
ǎŜǊǾƛŎŜǎ ǿƛǘƘƻǳǘ ǊŜƎŀǊŘ ǘƻ ŀ ǇŜǊǎƻƴΩǎ ŀōƛƭƛǘȅ ǘƻ ǇŀȅΦ 

For more information, visit https://ncchca.site-ym.com/.  

A.4 Veterans Administration and Indian Health Service EHR Program 

Veterans Administration 

In the early days of the HITECH Act, ONC requested that the North Carolina Healthcare Information & 
Communications Alliance, Inc. (NCHICA) implement the Nationwide Health Information Network (NwHIN) to serve 
as a compliant gateway for a mature Health Information Organization (HIO) in North Carolina. The Western North 
/ŀǊƻƭƛƴŀ IŜŀƭǘƘ bŜǘǿƻǊƪ ό²b/Ibύ ǎŜǊǾŜŘ ŀǎ ǘƘŜ ILh ŀƴŘ ǘƘŜ !ǎƘŜǾƛƭƭŜ ±ŜǘŜǊŀƴǎΩ !ŦŦŀƛǊǎ (VA) Medical Center 
served as the primary partner in this project. The Asheville VA Medical Center provides care to approximately 
100,000 veterans from Western North Carolina, upstate South Carolina and northern Georgia, with many of those 
individuals treated at WNCHN facilities. 

The project was completed in September 2011, and the Asheville VA Medical Center became an early participant 
in the NwHIN, now called the nationwide eHealth Exchange. For more on this initial project, see Section A.5.11.3 
North Carolina Healthcare Information and Communications Alliance, Inc.  

NC HIE had a series of discussions with VA and VistA representatives in 2013-2014 and concluded that the best 
path for collaboration going forward ǿƻǳƭŘ ōŜ Ǿƛŀ ŜŀŎƘ ƻǊƎŀƴƛȊŀǘƛƻƴΩǎ ŎƻƴƴŜŎǘƛƻƴ ǘƻ ǘƘŜ ƴŀǘƛƻƴǿƛŘŜ ŜIŜŀƭǘƘ 
9ȄŎƘŀƴƎŜΦ ¢ƘŜ b/ IL9! Ƴŀƛƴǘŀƛƴǎ ǘƘƛǎ Ǉƭŀƴ ǘƻ ŦŀŎƛƭƛǘŀǘŜ ŜȄŎƘŀƴƎŜ ōŜǘǿŜŜƴ b/Ωǎ ±! ŦŀŎƛƭƛǘƛŜǎ ŀƴŘ ƻǘƘŜǊ ǇǳōƭƛŎ ŀƴŘ 

http://www.cmhnaco.com/
https://ncchca.site-ym.com/
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private healthcare institutions via the link to eHealth Exchange. The ±!Ωǎ IL9Σ ±IL9Σ went live with NC 
HealthConnex to exchange patient records via the eHealth Exchange in April 2018.   

Table 1 below lists the hospitals and clinics operated by the VA in North Carolina as of May 2020. VA facilities use 
various versions of the VA-standard EHR system, VistA. 

    VA Medical Center    

       Asheville: Asheville VA Medical Center 

 

       Durham: Durham VA Medical Center 

 

       Fayetteville: Fayetteville VA Medical Center  

 

       Salisbury: Salisbury - W.G. (Bill) Hefner VA Medical Center 

 

    Outpatient Clinic    

       Fayetteville: Fayetteville Dialysis Clinic 

 

       Fayetteville: Fayetteville Health Care Center 

 

       Fayetteville: Fayetteville Rehabilitation Clinic  

       Greenville: Greenville Health Care Center 

 

       Hickory: Hickory CBOC 

 

       Raleigh: Blind Rehabilitation Outpatient Clinic 

 

       Raleigh: Brier Creek Dialysis Clinic 

 

    Community Based Outpatient Clinic    

       Charlotte: Charlotte CBOC 

 

       Charlotte: Charlotte Health Care Center 

 

       Durham: Durham Clinic 

 

       Durham: Hillandale Road Outpatient Clinics 1 & II 

 

http://www.asheville.va.gov/
http://www.durham.va.gov/
http://www.fayettevillenc.va.gov/
http://www.salisbury.va.gov/
http://www.va.gov/directory/guide/facility.asp?ID=6283&dnum=All
http://www.fayettevillenc.va.gov/
https://www.va.gov/directory/guide/facility.asp?ID=6472&dnum=All
http://www.durham.va.gov/locations/Greenville.asp
http://www.asheville.va.gov/locations/Hickory_Community_Based_Outpatient_Clinic.asp
http://www.va.gov/directory/guide/facility.asp?ID=6211&dnum=All
http://www.va.gov/directory/guide/facility.asp?ID=6210&dnum=All
http://www.salisbury.va.gov/locations/CharlotteCBOC.asp
http://www.salisbury.va.gov/locations/CharlotteHCC.asp
http://www.durham.va.gov/locations/HillandaleRoad.asp
http://www.va.gov/directory/guide/facility.asp?ID=6209&dnum=All
http://www.va.gov/directory/guide/state.asp?dnum=ALL&STATE=NC#skip%20VA%20Medical%20Center
http://www.va.gov/directory/guide/state.asp?dnum=ALL&STATE=NC#skip%20Outpatient%20Clinic
http://www.va.gov/directory/guide/state.asp?dnum=ALL&STATE=NC#skip%20Community%20Based%20Outpatient%20Clinic
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       Elizabeth City: Albemarle Primary OPC 

 

       Franklin: Franklin CBOC 

 

       Goldsboro: Goldsboro Community Based Outpatient Clinic 

 

       Hamlet: Hamlet CBOC 

 

       Jacksonville: Jacksonville CBOC 

 

       Kernersville: Kernersville Health Care Center 

 

       Morehead City: Morehead City CBOC 

 

       Pembroke: Robeson County CBOC 

 

       Raleigh: Raleigh CBOC 

 

       Raleigh: Raleigh II CBOC 

 

       Raleigh: Raleigh III CBOC  

       Raleigh: Raleigh III Clinic  

       Rutherfordton: Rutherford County CBOC 

 

       Sanford: Sanford CBOC 

 

       Supply: Brunswick County  

       Wilmington: Wilmington HCC  

    Vet Center    

       Charlotte: Charlotte Vet Center 

 

       Fayetteville: Fayetteville Vet Center 

 

       Greensboro: Greensboro Vet Center 

 

http://www.hampton.va.gov/locations/albemarle.asp
http://www.asheville.va.gov/locations/franklin.asp
http://www.va.gov/directory/guide/facility.asp?ID=6284&dnum=All
http://www.fayettevillenc.va.gov/locations/hamlet.asp
http://www.fayettevillenc.va.gov/locations/jacksonville.asp
http://www.salisbury.va.gov/locations/Kernersville.asp
http://www.durham.va.gov/locations/MoreheadCity.asp
http://www.fayettevillenc.va.gov/locations/robeson.asp
http://www.durham.va.gov/locations/Raleigh.asp
http://www.durham.va.gov/locations/RaleighII.asp
https://www.durham.va.gov/locations/Raleigh_III.asp
https://www.va.gov/directory/guide/facility.asp?ID=6441&dnum=All
http://www.asheville.va.gov/locations/rutherford.asp
http://www.va.gov/directory/guide/facility.asp?ID=6423&dnum=All
http://www.fayettevillenc.va.gov/locations/brunswick.asp
http://www.fayettevillenc.va.gov/locations/WilmingtonHCC.asp
http://www.va.gov/directory/guide/facility.asp?ID=485&dnum=All
http://www.va.gov/directory/guide/facility.asp?ID=486&dnum=All
http://www.va.gov/directory/guide/facility.asp?ID=719&dnum=All
http://www.va.gov/directory/guide/state.asp?dnum=ALL&STATE=NC#skip%20Vet%20Center
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       Greenville: Greenville, NC Vet Center 

 

       Jacksonville: Jacksonville Vet Center 

 

       Raleigh: Raleigh Vet Center 

 

       Spindale Spindale Outstation  

    VISN    

       Durham: VISN 6: VA Mid-Atlantic Health Care Network 

 

Table 1 - Hospitals and Clinics Operated by the Veterans Administration 

The Indian Health Services, Tribal Health Services, and the Cherokee Indian Hospital Authority 

The Cherokee Indian Hospital Authority (CIHA) serves more than 14,000 members, including 4,458 Medicaid/ 
/ƘƛƭŘǊŜƴΩǎ IŜŀƭǘƘ LƴǎǳǊŀƴŎŜ tǊƻƎǊŀƳ (CHIP) enrolled members. The Hospital provides over 18,000 yearly primary 
care provider visits and accommodates more than 22,000 ER visits per year. They implemented an EHR systemτ
the Resource Patient Management System (RPMS) systemτin 1986. The Indian Health Services (HIS) graphical 
user interface (GUI) was implemented in 2004. The GUI provides the capability to process both administrative and 
clinical data and provides the IHS Office of IT support, thereby lowering costs and enhancing functionality. 

As part of the 2014 CEHRT standard, IHS created a personal health record (PHR) that will assist patients in 
accessing some of their medical information via a web browser at home or on a mobile device. By using the PHR, 
patients can view, download, and transmit demographic information, medications, lab results, problems, vital 
signs, immunizations, and other visit-related information. For more information on the PHR, visit 
https://cherokeehospital.org/patients/patient-portal/.  

Additionally, the CIH!Ωǎ ǎƛȄ ŦŀŎƛƭƛǘƛŜǎΣ ƛƴŎƭǳŘƛƴƎ ǘƘŜ ƘƻǎǇƛǘŀƭΣ went live with NC HealthConnex to exchange patient 
records with other participating health care providers statewide in June 2018. 

For more information on CIHA, visit http://cherokeehospital.org/. 

A.5 Stakeholder Involvement  

The resources available through ARRA represent not only an unprecedented opportunity to help forge these 
unique elements into a truly cooperative and aligned system of care but support a substantial body of stakeholders 
that can drive North Carolina to the needed HIE tipping point. A wide variety of stakeholders may not be direct 
recipients of ARRA funding, yet they contribute a vast amount of effort and funding so that the state can achieve 
higher levels of HIT use and will improve the exchange of health information.  

Table 2 below lists the major North Carolina activity for which funding was provided through the ARRA legislation, 
totaling over $200 million.  

http://www.va.gov/directory/guide/facility.asp?ID=720&dnum=All
http://www.va.gov/directory/guide/facility.asp?ID=6134&dnum=All
http://www.va.gov/directory/guide/facility.asp?ID=5442&dnum=All
https://www.va.gov/directory/guide/facility.asp?ID=6424&dnum=All
http://www.visn6.va.gov/
https://www.va.gov/directory/guide/state.asp?STATE=NC&dnum=ALL
https://cherokeehospital.org/patients/patient-portal/
http://cherokeehospital.org/
http://www.va.gov/directory/guide/state.asp?dnum=ALL&STATE=NC#skip%20VISN
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Grant Funding Opportunity 

 

Grant Lead Agency  
Amount of 
Grant  

State HIE Cooperative Agreement  NC HIE  $12.9 Million, 
$1.7 Million, 
Supplemental 
Challenge 
Grant 

Medicaid MU Planning NC Medicaid  $2.29 Million 

Medicaid EHR Incentive Program 
Administration and incentive 
payments  

NC Medicaid  $104.2 Million 

North Carolina Area Health Education 
/ŜƴǘŜǊǎ ό!I9/ύΩǎ wŜƎƛƻƴŀƭ 9ȄǘŜƴǎƛƻƴ 
Center (REC) 

NC AHEC Program at the University of 
North Carolina at Chapel Hill (UNC-CH), 
with assistance from the Carolinas Center 
for Medical Excellence (CCME), the North 
Carolina Medical Society (NCMS), and 
Community Care of North Carolina (CCNC) 

$13.6 million 

HIT Workforce Community 
College Consortia Program 
(non-degree programs) 

Pitt Community College $21 million 

Health IT Curriculum Development Duke University Center for Health 
Informatics (DCHI) 

$1.8 million 

University-Based Training Program 
(UBT) 

Duke University Medical Center and 
University of North Carolina 

$2.1 million 

Broadband ς BTOP Round 1 MCNC and North Carolina Research and 
Education Network (NCREN) 

$28.2 million 

 

 

 

 

 

 

Broadband ς BTOP Round 2 MCNC, City of Charlotte, Olive Hill 
Community Economic Development, 
WinstonNet, and Yadkin Valley 
Telephone Membership Corporation 

$115 million 
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Grant Funding Opportunity 

 

Grant Lead Agency  
Amount of 
Grant  

Comparative Effectiveness Research: 
Mental Health Data Integration 
Project 

N3CN, UNC Sheps Center, and DHHS $991,332 

Table 2 - ARRA Funding in North Carolina  

A.5.1 State HIE Cooperative Agreement 

The State HIE Cooperative Agreement, originally awarded to the NC Health and Wellness Trust Fund 
Commission, was transferred to a 501(c)(3) organization on December 1, 2010. The 501(c)(3) was more 
commonly referred to as the NC Health Information Exchange (NC HIE). The NC HIE has since gone through two 
governance transitions; most recently, on February 29, 2016, the NC HIE was transferred from the Community 
Care of North Carolina (CCNC) / North Carolina Community Care Networks (N3CN) structure to a new state 
agency, the North Carolina Health Information Exchange Authority (NC HIEA). More information on the NC 
IL9!Ωǎ ƴŜǿ IL9 ƎǳƛŘŜƭƛƴŜǎΣ ǎŜǊǾƛŎŜǎΣ ŀƴŘ ǎǘŀƪŜƘƻƭŘŜǊ ŀƎǊŜŜƳŜƴǘǎ Ŏŀƴ ōŜ ŦƻǳƴŘ ƛƴ Section A.6 Health Information 
Exchange and Section B.2 Advancing the Objectives of HIE. 

 A.5.2 NC Area Health Education Centers (Regional Extension Center): Practice Support 

The NC AHEC Program at the University of North Carolina at Chapel Hill (UNC-CH) was awarded a grant on February 
8, 2010 to perform the function of the NC Regional Extension Center (REC). Since this time, the NCAHEC Practice 
Support program has continued to provide provider-centric services to enable transformed healthcare service 
delivery and patient-ŎŜƴǘŜǊŜŘ ŎŀǊŜ ǘƘǊƻǳƎƘ IL¢ ƛƴ b/Φ  !ƭǘƘƻǳƎƘ ŦǳƴŘƛƴƎ ŦƻǊ ǘƘŜ ǇǊƻƎǊŀƳΩǎ IL¢ initiatives 
transitioned from the ONC HITECH funding on February 6, 2015 to the NC HIT IAPD, the scope and intensity of 
provider engagement in the EHR Incentive Program and HIE remained constant. The NC AHEC program has 
continued to build capacity in coaching practices through transformation to prepare for new pay-for-value 
payment models and stands ready to quickly disseminate technical assistance to its base of 818 primary care and 
subspecialty practices.   

On the national front, NC AHEC completed an (AHRQ) R18 grant to support the use of data in enabling practices 
to improve cardiovascular health and is currently working with AHRQ to assist practices with improving 
assessment and follow up for unhealthy drinking. The NC AHEC Program has worked with Alliant Health, the North 
Carolina Medical Society Foundation (NCMSF), the North Carolina Academy of Family Physicians (NCAFP), 
Community Care of North Carolina (CCNC), North Carolina Pediatric Society (NCPS), North Carolina Nurses 
Association (NCNA), North Carolina Academy of Physician Assistants (NCAPA), North Carolina Community Health 
Center Association (NCCHCA), and the NC Institute for Public Health (IPH) to strengthen the quality and reach of 
services while minimizing duplication of efforts. 

Table 3 below displays the number of practices and providers enrolled in each of the nine AHEC regions across 
the state as of March 2020.  

NC AHEC Practice Support 

Region Practices Providers 

Area L 15 86 

Charlotte 104 334 



   

NC State Medicaid HIT Plan, Version 4.5  20 

Eastern 145 632 

Greensboro 27 224 

Mountain 60 348 

Northwest 122 326 

South East 85 301 

Southern Regional 61 178 

Wake 26 124 

Total 645 2553 

Table 3 - b/ !I9/Ωǎ 9ƴǊƻƭƭŜŘ tǊŀŎǘƛŎŜǎκtǊƻǾƛŘŜǊǎ 

A.5.2.1 NC REC Technical Assistance Team 

The NC AHEC REC staff provide direct, onsite and local support to primary care and specialty practices in their 
region. This support includes: assessing the practice; assisting in the selection of the most appropriate EHR system; 
guidance on system implementation; guidance on security and risk assessments; and guidance on system 
optimization through meeting Promoting Interoperability (PI) ŀƴŘ /a{Ωǎ vǳŀƭƛǘȅ tŀȅƳŜƴǘ tǊƻƎǊŀƳ aLt{ ǇǊƻƎǊŀƳ 
requirements.  

The measurement of effectiveness and reach of the NC AHEC HIT efforts are included in the following program 
deliverables: 

1. Number of practices who receive technical assistance and successfully attest for an incentive payment. 
2. Number of eligible professionals (EPs) who receive technical assistance for an incentive payment. 

 
As of March 2020, the number of providers who have successfully met MU since REC inception is 3400. 
 
NC AHEC is also in year four of a data analytics pilot to engage practices in optimizing the data reporting 
components of the MU and MIPS programs. Practices from across the state will be encouraged to use their QPP 
MIPS and other cost utilization reports to identify areas for further improvement.   The data provided by 
CMS ŀƴŘ ŦǊƻƳ ŀ ǇǊŀŎǘƛŎŜΩǎ 9Iw ŀƴŘ ta ǎȅǎǘŜƳ is hard to interpret and make actionable. The purpose of this 
pilot is to analyze that data to make it understandable so the practice can use the information to improve cost 
and quality.  

A.5.3 Pitt Community College  

In March 2010, Pitt Community College was named one of five institutions across the country to lead a regional 
consortium of community colleges to train thousands of new HIT professionals. Pitt Community College morphed 
the Workforce Training Program into a Health Information Technology training program with curriculum that 
provides individuals with the knowledge and skills to process, analyze, abstract, compile, maintain, manage, and 
report health information. Since 2017, the HIT program is offered totally online with the exception of the 
professional practice experiences (PPE ς also known as clinical practice), which are made available in the student's 
region through a joint effort facilitated by the student and the HIT faculty. 

For more information, visit https://pittcc.edu/academics/academic-programs/health-sciences-division/health-
information-technology/.  

https://pittcc.edu/academics/academic-programs/health-sciences-division/health-information-technology/
https://pittcc.edu/academics/academic-programs/health-sciences-division/health-information-technology/
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A.5.4 MCNC (formerly Microelectronics Center of North Carolina) 

MCNC is a broadband non-profit organization. Since 1980, MCNC has provided an exclusive backbone network 
for technology solutions, innovation, and advancement across the state. MCNC owns and operates one of the 
ƴŀǘƛƻƴΩǎ ǇǊŜƳƛŜǊ ǊŜǎŜŀǊŎƘ ŀƴŘ ŜŘǳŎŀǘƛƻƴ ƴŜǘǿƻǊƪǎ ς the North Carolina Research and Education Network 
(NCREN). 
 
MCNC provides network services in all 100 counties, with a footprint that meanders throughout the state and 
more than 4,000 miles of fiber infrastructure, giving MCNC the ability, flexibility and the agility to create 
individualized solutions and services for its wide-ranging community. 
 
Its more than 850 endpoints help to deliver broadband connections to millions of students and educators, 
world-renowned research facilities, government and public safety agencies, non-profit health care sites and 
other community anchor institutions (CAIs) throughout North Carolina.  
 
a/b/Ωǎ ƪŜȅ ǇŀǊǘƴŜǊǎƘƛǇǎ ŀƴŘ ŎƻƴǘǊŀŎǘǎ ƛƴŎƭǳŘŜΥ 

¶ The University of North Carolina System Office  
o Network and Video Connectivity to all 17 UNC System Institutions 

¶ North Carolina Department of Information Technology and Department of Public Instruction  
o Network Connectivity and web content filtering to all 115 Public School Districts, 165 Charter 

Schools (and growing) 

¶ State of North Carolina Community College System 
o Network and Video Connectivity to all 58 Community Colleges 

¶ North Carolina Telehealth Network Association 
o Opt-In Health Care Connect Fund currently serving 238 health care facilities statewide 

¶ North Carolina State Highway Patrol & Public Safety 
o мс ά/ƻƳƳŀƴŘέ /ŜƴǘŜǊǎ ǎǘŀǘŜǿƛŘŜ 

 
The advanced networking technologies and systems MCNC employs enable connected CAIs to communicate 
with their constituents more effectively to meet their specific organization's mission, vision, and goals.   
 
Consequently, NCREN provides a strong foundation for improving the delivery of health care to citizens by 
supporting the North Carolina Telehealth Network (NCTN).   
 
The NCTN supplies the critical broadband infrastructure health care providers need to ably deliver services. This 
dedicated network for public and non-profit health care providers leverages the architectures of NCREN and NC 
DIT to utilize leading-edge broadband technologies and network services that scale to connect customer 
locations to a resilient fiber backbone. 
 
Key NCTN applications include Health Information Exchanges, Electronic Health Records (especially for remote 
hosting / SaaS models through an Application Service Provider), tele-education, and videoconferencing. 
Telehealth applications include but are not limited to live medical imaging, echocardiograms, telepsychiatry, 
orthopedics, intensive care monitoring, CT scans, and storage and forwarding capabilities for MRI radiographs.   
 
¢ƻ ƘŜƭǇ ǘƘŜ ǎǘŀǘŜΩǎ ƳŜŘƛŎŀƭ ǇǊƻŦŜǎǎƛƻƴŀƭǎ ƛƴ ǘƘŜ ƴƻƴ-profit health care arena better serve their constituents 
through a digital experience with the use of broadband technologies, MCNC provides a fully managed suite of 
network services including 24x7x365 customer support. In collaboration with the NC DIT and other private 

https://www.mcnc.org/
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telecom carriers, these services meet or exceed the requirements of the NCTN and help enable MCNC to play a 
ƪŜȅ ǊƻƭŜ ƛƴ ǎǳǇǇƻǊǘƛƴƎ bƻǊǘƘ /ŀǊƻƭƛƴŀΩǎ ƘŜŀƭǘƘ ŎŀǊŜ ōǊƻŀŘōŀƴŘ ǘŜŎƘƴƻƭƻƎƛŜǎ ǘǊŀƴǎŦƻǊƳŀǘƛƻƴΦ 
 
MCNC is also well positioned to provide infrastructure services to NƻǊǘƘ /ŀǊƻƭƛƴŀΩǎ ǇǳōƭƛŎ ǎŀŦŜǘȅ ŎƻƳƳǳƴƛǘȅΦ 
a/b/Ωǎ ŎƻƭƭŀōƻǊŀǘƛǾŜ ŀƴŘ ǘǊŀƴǎǇŀǊŜƴǘ ŀǇǇǊƻŀŎƘ ǳƴƛǉǳŜƭȅ ǎƛǘǳŀǘŜ a/b/ ǘƻ ōƻǘƘ ǇǊƻǾƛŘŜ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ ŀƴŘ ǘƻ 
initiate and participate in diverse conversations and innovations that will be necessary to successfully implement 
an efficient, powerful, and secure public safety network across the state. 
 
With the expanding use of advanced technology for the delivery of health care and public safety, MCNC 
recognizes privacy and cyber threats are significant in these areas and must be addressed proactively. To that 
end, MCNC is developing a security portfolio that better protects customers from the damaging effects of cyber-
attacks. The enhanced capabilities will offer more customer protections to help manage security risks.  
 
a/b/ Ƙŀǎ ǇǳǊǇƻǎŜŦǳƭƭȅ ōǳƛƭǘ ŀ ƴǳƳōŜǊ ƻŦ ƛƴǘŜǊƴŀƭ ǎƻƭǳǘƛƻƴǎ ǘƻ ǎǘǊŜƴƎǘƘŜƴ ǘƘŜ ƻǊƎŀƴƛȊŀǘƛƻƴΩǎ ƻǾŜǊŀƭƭ ǎŜŎǳǊƛǘȅ 
posture. Through a formalized risk management program, these efforts will strengthen vulnerability 
management with stronger authentication, end-point protection, security monitoring, data encryption, security 
awareness, and education. 
 
In 2012, MCNC achieved SOC Type I certification. In 2018, MCNC achieved the industry-leading SOC Type II status 
ς and has kept this level of certification since, including the most recent certification in early 2020. This level is 
much more comprehensive and designed for advanced IT service providers as systems are evaluated for a 
minimum of six months to a year. Organizations that undergo this independent review and achieve this level of 
ŎŜǊǘƛŦƛŎŀǘƛƻƴ Ƴǳǎǘ ƳŜŜǘ ǾŜǊȅ ǎǘǊƛƴƎŜƴǘ ǊŜǉǳƛǊŜƳŜƴǘǎ ǘƘŀǘ ǇǊƻǾŜ ƛǘǎ ŜƴǘƛǊŜ ǎȅǎǘŜƳ ƛǎ ŘŜǎƛƎƴŜŘ ǘƻ ƪŜŜǇ ƛǘǎ ŎǳǎǘƻƳŜǊǎΩ 
sensitive data secure.  

!ŎŎƻǳƴǘŀƴŎȅ ŦƛǊƳ !ǎǎǳǊŜ tǊƻŦŜǎǎƛƻƴŀƭ ǇŜǊŦƻǊƳŜŘ ǘƘŜ ǊƛƎƻǊƻǳǎ ŀǳŘƛǘ ƻŦ a/b/Ωǎ ƻǊƎŀƴƛȊŀǘƛƻƴŀƭ ǎŜŎǳǊity controls 
and processes. The SOC 2 Type II standard not only defines what controls should be in place, but also verifies 
that MCNC is appropriately managing security risks and is a trusted partner serious about data protection and 
effective operations.  
 
As modern health care depends more and more on robust, high-speed broadband connectivity for better access 
to diagnose, care, and research the next discovery of cures, MCNC will continue to offer solutions and 
enhancements that benefit the needs of the health care community and enrich all of the community it serves for 
years to come. 
 
Corporate Background 
Created by then Gov. James B. Hunt, Jr. and the N.C. General Assembly in 1980, MCNC is a private non-profit 
that builds, owns, and operates the North Carolina Research and Education Network (NCREN) and customizes 
network services and applications including critical security solutions for its clients.  
 
For 40 years, a growing number of research, education, non-profit health care, and other community institutions 
have connected to NCREN to utilize this leading-edge broadband highway. Today, NCREN serves the broadband 
infrastructure needs of more than 850 of these institutions including all K-20 public education in North Carolina. 
The expansion of NCREN and its capabilities allows MCNC to customize network services and applications for 
each of these connectors in unprecedented fashion as MCNC looks to further enable private-sector providers to 
bring cost-effective broadband infrastructure to rural and underseǊǾŜŘ ŀǊŜŀǎ ƻŦ bƻǊǘƘ /ŀǊƻƭƛƴŀΦ a/b/Ωǎ ōǳǎƛƴŜǎǎ 
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and partnering strategy gives North Carolina a competitive advantage in economic development and is driving 
the new interconnected economy in North Carolina.  
 
In 2010, MCNC applied for and successfully received two federal Broadband Technology Opportunities Program 
(BTOP) awards. These awards totaled $104 million, and when combined with $40 million of privately-raised 
matching funds, it represents a $144 million investment in broadband infrastructure in North Carolina 
collectively called the Golden LEAF Rural Broadband Initiative, completed in 2013. 
 
For more information, visit https://www.mcnc.org/what-we-do/connecting-north-carolina.  

A.5.5 NC Institute of Medicine 

The North Carolina Institute of Medicine (NCIOM) is an independent, quasi-state agency that was chartered by 
the North Carolina General Assembly in 1983 to provide balanced, nonpartisan information on issues of 
ǊŜƭŜǾŀƴŎŜ ǘƻ ǘƘŜ ƘŜŀƭǘƘ ƻŦ bƻǊǘƘ /ŀǊƻƭƛƴŀΩǎ ǇƻǇǳƭŀǘƛƻƴΦ 
 
The NCIOM convenes task forces, or working groups, of knowledgeable and interested individuals to study 
complex health issues facing the state to develop workable solutions to address these issues. 
 
The NCIOM Task Force on Health Care Analytics was convened at the request of the Division of Health Benefits 
(DHB) at NC DHHS. The Task Force defined and prioritized specific quality improvement measures of health and 
health care to be used by DHB to drive improvement in population health in North Carolina. The measures 
encompass physical and behavioral health/ IDD and consider public health and social determinants. 
 
The measures are organized according to the quadruple aim and utilize standardized measurement data, are 
readily definable and outcomes based, and leverage existing federal and state measures where practical.  The 
task force built on the previous work performed by the NC Medicaid, NC Division of MH/DD/SAS, and others to 
define and prioritize the measures. It is anticipated that the measures will evolve based on experience and 
published evidence and will need to be reviewed and updated on a regular basis.  
 
The task force met monthly December 2016 through May 2017. To view the final report, visit 
http://nciom.org/wp-content/uploads/2017/10/HCA-FINAL-REPORT-2.pdf.  

A.5.6 Non-ARRA Funding ς ¢ƘŜ bƻǊǘƘ /ŀǊƻƭƛƴŀ /ƘƛƭŘǊŜƴΩǎ IŜŀƭǘƘ LƴǎǳǊŀƴŎŜ tǊƻƎǊŀƳ 
Reauthorization Act Grant 

In February 2010, CMS awarded 10 grants to states to establish and evaluate a national quality system for 
ŎƘƛƭŘǊŜƴΩǎ ƘŜŀƭǘƘŎŀǊŜΣ which encompasses care proǾƛŘŜŘ ǘƘǊƻǳƎƘ ǘƘŜ aŜŘƛŎŀƛŘ ǇǊƻƎǊŀƳ ŀƴŘ ǘƘŜ /ƘƛƭŘǊŜƴΩǎ IŜŀƭǘƘ 
Insurance Program (CHIP). This grant was ŦǳƴŘŜŘ ōȅ ǘƘŜ /ƘƛƭŘǊŜƴΩǎ IŜŀƭǘƘ LƴǎǳǊŀƴŎŜ tǊƻƎǊŀƳ wŜŀǳǘƘƻǊƛȊŀǘƛƻƴ !Ŏǘ 
of 2009 (CHIPRA). The demonstration grant program ran through 2015. 

North Carolina, via NC Medicaid and ORH, was awarded $9.2 million to work on three of the five categories of 
the CHIPRA Quality Demonstration Grant; A, C and D. North Carolina worked with pediatric and family practices 
within CCNC to build on a strong public-private partnership that has documented successes in quality 
improvement, efficiency and cost-effectiveness of care for more than 14 years. ORH received this funding from 
October 1, 2010 through December 21, 2015.  

  

https://www.mcnc.org/what-we-do/connecting-north-carolina
http://nciom.org/
http://nciom.org/task-force-on-health-care-analytics-2/
http://nciom.org/wp-content/uploads/2017/10/HCA-FINAL-REPORT-2.pdf
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A.5.7 NC Office of Rural Health (ORH) 

The NC ORH supports equitable access to health in rural and underserved communities.  To achieve its mission, 
ORH works collaboratively to provide funding, training, and technical assistance for high quality, innovative, 
accessible, cost effective services that support ǘƘŜ ƳŀƛƴǘŜƴŀƴŎŜ ŀƴŘ ƎǊƻǿǘƘ ƻŦ ǘƘŜ {ǘŀǘŜΩǎ ǎŀŦŜǘȅ ƴŜǘ ŀƴŘ ǊǳǊŀƭ 
communities.  Since its inception in 1973, ORH has opened 86 community-owned, non-profit Rural Health Centers 
(RHCs) across the state. As of June 2019, ORH supports: 

¶ 17 state-designated RHCs sites 

¶ 32 Critical Access and Small Rural Hospitals  

¶ 12 Farmworker Health Program grantees, and  

¶ More than 141 other non-profit primary care safety-net organizations with community health grant 
and/or medication assistance funding and technical assistance 

¶ 166 Behavioral Health Organizations with grants funded for EHRs and technical assistance with 
connecting to the statewide HIE 

¶ In State Fiscal Year 2019 (SFY 19) ORH also placed over 106 medical, psychiatric, and/or dental providers 
in communities throughout the state and  

¶ Oversight for 53 Statewide Telepsychiatry Program (NC-STeP) sites  
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State and federal funding, along with ORH Program technical assistance, enable communities to provide health 
care services to uninsured and underinsured North Carolinians and agricultural workers.  Twenty Critical Access 
Hospitals receive funding to encourage the development of innovative approaches to improve care while lowering 
costs. Additionally, qualifying patients may take ŀŘǾŀƴǘŀƎŜ ƻŦ ŘǊǳƎ ŎƻƳǇŀƴƛŜǎΩ ŦǊŜŜ ŀƴŘ ƭƻǿ-cost drug programs 
ǘƘǊƻǳƎƘ hwIΩǎ ǎǘŀǘŜǿƛŘŜ ƳŜŘƛŎŀǘƛƻƴ ŀǎǎƛǎǘŀƴŎŜ ǇǊƻƎǊŀƳΦ 
 
The provision of cost-efficient health care is increasingly tied to the ability to share timely and complete 
information among health care providers.  In 2015, the NC General Assembly (NC GA) decided to change the 
direction of the NC HIE and directed NC DIT to establish a new HIE network that would be operated by a new state 
agency called the NC HIEA.  Healthcare providers that receive state funds for the provision of health care must 
sign a participation agreement with the NC HIEA to submit and access patient data. The NC GA provided an 
appropriation of state funds for the HIE totaling $8 million recurring and $4 million non-recurring in both State 
Fiscal Year (SFY) 2015-16 and SFY 2016-17.  
 
NC Session Law 2017-57 requires hospitals, physicians, physician assistants, and nurse practitioners that have an 
EHR system and rendered services paid for with Medicaid or other State-funded health care funds be connected 
to the HIE and begin submitting demographic and clinical data by June 1, 2018. Most other providers of Medicaid 
and State-funded health care services must submit demographic and clinical data by June 1, 2019.  In 2018 Session 
Law, changes were made to the HIE Act which requires Prepaid Health Plans (PHPs), as defined in S.L. 2015-245, 
to connect to the HIE per their contracts with the NC DHB. The law also clarifies that PHPs are required to submit 
encounter and claims data by the commencement of the contract with NC DHB.  Local Management 
Entities/Managed Care Organizations (LMEs/MCOs) are required to submit encounter and claims data by June 1, 
2020.  Dentists and ambulatory surgical centers are required to submit clinical and demographic data by June 1, 

http://www.ncga.state.nc.us/Sessions/2017/Bills/Senate/PDF/S257v9.pdf
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2021.  Pharmacies are required to submit claims data pertaining to State services once per day by June 1, 2021, 
using pharmacy industry standardized formats.   
 
The statewide HIE, called NC HealthConnex, is a major component of data needed for whole person care and 
population health.  It is critical that safety net providers establish a participation agreement with the NC HIEA and 
connect to the HIE to continue their eligibility for state funding and to be in compliance with the state mandate 
to connect.  Safety net providers utilization of the HIE also aids in reducing health care costs by cutting down on 
duplicate tests and procedures that may have already been performed by another provider. NC Medicaid and ORH 
arŜ ǿƻǊƪƛƴƎ ǘƻƎŜǘƘŜǊ ǿƛǘƘ ǘƘŜ b/ IL9! ǘƻ ŎƻƴƴŜŎǘ b/Ωǎ ǎŀŦŜǘȅ ƴŜǘ ǇǊƻǾƛŘŜǊǎ ǘƻ b/ HealthConnex. Increasingly, 
these efforts are focused on health care providers seeking to connect for the first time and providers that need 
EHR technology to get connected. 
 
North Carolina has become a national leader in safety net HIE connectivity.  In SFY 18 the ORH HIT Team led 
several initiatives related to EHR adoption and HIE connectivity while initiating several funding opportunities 
which support connectivity. 
 
As of SFY 19: 

¶ In November 2016, ORH secured a commitment for two years of matching funding ($100,000) from 
The Duke Endowment to cover non-federal costs (90/10 federal/state match funds); however, in 2017 
the NC GA approved recurring State match funds for the NC ORH HIT team.  In February 2017, with 
assistance from the NC HIEA, ORH interviewed candidates for the Rural Health IT Program Manager 
position.  In March 2017, ORH worked with DHHS Human Resources Unit and the NC Office of State 
Budget Management to determine an equitable compensation package for the selected Rural HIT 
Program Manager candidate. The NC Office of State Human Resources (OSHR) reclassified the Rural 
Health IT Program Manager position to reflect skills and responsibilities which are different from the 
rest of the ORH management team.  After the Rural HIT Program Manager reclassification, in August 
2017, the Rural HIT Program Manager joined the ORH Rural HIT Team.  In February 2018, the first 
Rural HIT Specialist was hired.  In October and November 2018, The ORH HIT Team hired the other 
two Rural HIT Specialists to support the safety net and ORH grantees and partners with Health 
Information Technology needs and technical assistance with connecting to the statewide HIE called 
HealthConnex.  In April 2019, ORH hired a Telehealth Specialist to focus on providing technical 
assistance to safety net sites interested in implementing telehealth solutions.  Finally, the team 
recently created a new Health IT database administrator position to assist with the data needs for the 
ORH HIT Team.   

¶ !ǎ ǇŀǊǘ ƻŦ bƻǊǘƘ /ŀǊƻƭƛƴŀΩǎ ŀǇǇǊƻǾŜŘ мммр aŜŘƛŎŀƛŘ ²ŀƛǾŜǊ ǘƻ ǘǊŀƴǎŦƻǊƳ ƛǘǎ ŎǳǊǊŜƴǘ aŜŘƛŎŀƛŘ ŘŜƭƛǾŜǊȅ 
ǎȅǎǘŜƳ όάaŜŘƛŎŀƛŘ ¢ǊŀƴǎŦƻǊƳŀǘƛƻƴέύΣ hwI Ƙŀǎ ƛŘŜƴǘƛŦƛŜŘ ǘƘŜ ƻǇǇƻǊǘǳƴƛǘȅ ǘƻ ǎǳǇǇƻǊǘ ŀ ǎǘŀǘŜǿƛŘŜ 
Community Health Worker Initiative and partner with a state university to create a data repository 
for Community Health Workers (CHWs) information.  The goal of the data repository is to establish 
and assess the effectiveness of CHW training and the CHWs role in improving the health outcomes of 
Medicaid beneficiaries.  The team is in the process of working with state IT and procurement staff to 
develop an agreement with the university.   Some HIE data may be used to track performance 
measures, health outcomes, and other related clinical data. 

¶ ORH assists underserved rural communities to provide accessible primary medical services for all 
persons regardless of their ability to pay. To receive financial support, state designated Rural Health 
Centers (RHCs) must participate in a Medical Access Plan to provide health coverage to low-income 
(less than 200 percent of poverty), uninsured residents. ORH provides technical assistance to RHCs 
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related to financial and operational areas, including assistance with Health IT systems and support 
with connecting to the NC HIE, NC HealthConnex.  As of June 2019, 100 percent of the state designated 
RHCs have an EHR, 100 percent have a signed participation agreement with the HIEA, 79 percent are 
connected to NC HealthConnex, sending and retrieving patient data. 

¶ hwIΩǎ /ƻƳƳǳƴƛǘȅ IŜŀƭǘƘ DǊŀƴǘǎ ƛƳǇǊƻǾŜ ŀŎŎŜǎǎ ǘƻ ƘŜŀƭǘƘ ŎŀǊŜ ǎŜǊǾƛŎŜǎ ŦƻǊ b/Ωǎ ǾǳƭƴŜǊŀōƭŜ 
(Medicare, Medicaid, underinsured and uninsured) residents through a Request for Application 
process, wherein non-profit primary care safety-net organizations such as Rural Health Centers, 
Community Health Centers, local non-profit health centers, free clinics, public health departments, 
and school-based health centers may apply for funding.  ORH also provides Community Health 
Grantees with Health IT technical assistance and getting connected to NC HealthConnex.  As of June 
2019, 100 percent of Community Health Grant sites have an Electronic Health Record, 99 percent have 
signed a participation agreement with the HIEA, and 71 percent are connected to NC HealthConnex. 

¶ Overall, 99 percent of ORH grantee sites have an Electronic Health Record, 99 percent of ORH grantee 
sites have a signed HIEA Participation Agreement and 70 percent have successfully connected to NC 
HealthConnex.  The percentages of EHR adoption, Signed HIEA Participation Agreement and 
connectivity to NC HealthConnex by ORH grantee type can be seen in the figure below. 
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¶ In 2014, ORH hired one dedicated full-time employee that provides technical assistance for telehealth and 
telepsychiatry programs being developed across the state.  The ORH Hospital Specialist primarily supports 
the critical access and rural hospitals with the NC Statewide Telepsychiatry Program (NC STeP).  Based on 
safety net increasing demand for technical assistance with telehealth, ORH recently added a dedicated 
telehealth specialist in SFY 2019 to assist safety net providers with successfully implementing telehealth 
in a practice setting and to assist with an Appalachian Regional Commission one-year telehealth feasibility 
study and planning grant that was awarded in February 2019 to the NC State Broadband Infrastructure 
Office. Telehealth has become synonymous with health care during this current COVID-19 pandemic, so 
the entire ORH HIT Team is providing telehealth technical assistance to safety net sites and other providers 
across the state to implement telehealth best practices. 

¶ The ORH HIT Team also partnered with the NC HIEA, NC Area Health Education Centers (AHEC), and NC 
Medicaid to administer a Behavioral Health Electronic Health Record (EHR) Incentive Funding Program 
Grant for Behavioral Health (BH) and Intellectual and Developmental Disabilities (IDD) Providers.  This 
funding program assists certain behavioral health, mental health, and intellectual development and 
disability practices with purchasing Electronic Health Record (EHR) technology and establishing 
connectivity to the state-designated health information exchange, NC HealthConnex.  This program 
awarded 181 BH/IDD organizations with approximately $1.96 million.  The ORH HIT Team provided 
technical assistance to the 181 BH/IDD awarded organizations. Of the awarded Behavioral Health 
Organizations, 166 implemented an EHR and started the process of connecting to NC HealthConnex in SFY 
19. 

¶ The ORH HIT Team also received a one-time $100,000 funding award from The Duke Endowment.  This 
funding has been used to assist free and charitable clinics with connecting to NC HealthConnex and 
enabling clinics with EHR reporting for quality improvement and population health management.  A total 
of 48 free and charitable clinics received technical assistance through this funding in SFY 19, and 100 
percent of the sites are now in the process of connecting to NC HealthConnex. 
 

ORH HIT-related Funding 

In addition to funds approved through the FFY 2019-2020 IAPD, ORH also serves as a pass-through entity to fund 
a telehealth program called N.C. Statewide Telepsychiatry Program (NC-STeP). NC-STeP is funded through state 
appropriations and The Duke Endowment and was developed in response to Session Law 2013-360 directing 
NCDHHS and ORH to "oversee and monitor establishment and administration of a statewide telepsychiatry 
program." NC-STeP allows referring hospital sites to utilize real-time interactive audio and video technology, 
telepsychiatry, for psychiatrists to provide timely psychiatric assessment and rapid initiation of treatment for 
patients experiencing an acute mental health or substance abuse crisis. The vision of NC-STeP is to assure that if 

http://www.ecu.edu/cs-dhs/ncstep/











































































































































































































































































































































































